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AB The present invention relates to an industrially advantageous method for 

the purification of citalopram (I) wherein desmethyl citalopram (II), present 
in crude citalopram as an impurity, is methylated to produce pure 
citalopram I. The resulting citalopram product I is isolated as the base 
or a pharmaceutical ly acceptable salt thereof. Thus, to crude citalopram 
(90 g, 0.28 mol) containing desmethyl citalopram (7 %, HPLC) , formic acid 
(98%, 2.7 g) was added followed by aqueous formaldehyde (35% , 2.37 g) . The 
reaction mass was heated at 85-95° for 30 min, cooled to 
30°, and diluted with ethanol (900^ mL) , treated with oxalic acid 
dihydrate (41.94 g, 0.33 mol), and* heated to reflux. The obtained solution 
was cooled to 20-25° and stirring was continued for 2 h at 
20-25°, followed by collecting the product by filtration and 

recrystn. from ethape-3— fep give highly pure 92 g crystalline citalopram oxalate 
having HPLC purity(^99 . T%?wherein desmethyl citalopram (impurity) was not 
detected. 

IT 6416 9-39-7, 5-Bromo-l- (3 -dimethylaminopropyl ) -1- (4 -f luorophenyl ) - 
1 , 3-dihydroisobenzofuran 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(reactant; preparation of pure citalopram by N-methylat ion of crude 
citalopram containing desmethyl citalopram with formaldehyde and formic 
acid) 

• RN 64169-39-7 CAPLUS 
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CN 1-Isobenzofuranpropanamine, 5-bromo-l- (4 - f luorophenyl ) -1,3 -dihydro-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 
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AB The present invention relates to an improved process for the preparation of 
escitalopram (I) which consist of a sequential double Grignard reaction on 
5-bromophthalide, isolation of di -magnesium salt, neutralization of 
di-magnesium salt, resolution of dihydroxy compound of the formula II, 
cyclization, and cyanation: The proposed process utilizes the insol . 
property of di-magnesium salt in a mixture of THF and a non-polar organic 
solvent, and separates it from impurities by simple filtration thereby 
making the isolation and purification process simple. Advantages of the 
proposed process include (a) high yield preparation of escitalopram (>25%) , 
escitalopram can be prepared in a simple and easy to adopt manner without 
involving any purification steps, (c) the process produces pure (>98%) 
di-magnesium salt of intermediate compound was isolated, etc. 
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RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(processes for the preparation of escitalopram and its precursor) 
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CN 1-Isobenzofuranpropanamine, 5-bromo-l- (4 - f luorophenyl ) -1,3 -dihydro-N, N- 
dimethyl-, (IS)- (9CI) (CA INDEX NAME) 



Absolute stereochemistry. Rotation ( + ) . 
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Disclosed is a process for the preparation of 1- (4-f luorophenyl) -1- (3- 
dimethylamino-propyl) -5-phthalanecarbonitrile (citalopram) (known 
antidepressant) or a pharmaceutically acceptable salt thereof, comprising 
performing two successive Grignard reactions on 5-bromophthalide using 
p-f luorobromobenzene and then N, N-dimethylaminopropylmagnesium chloride, 
wherein the 5-bromophthalide is reacted with the first Grignard reagent in 
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the presence of a Lewis acid, so reducing byproduct formation and 
improving yields . 
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bromopht ha 1 ane 
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preparation) ; PREP (Preparation) ; RACT (Reactant or reagent) 

(manufacture of citalopram hydrobromide from 5-bromophthalide by two 
successive Grignard reactions on 5-bromophthalide using 
p-f luorobromobenzene and then N , N -dimethylaminopropylmagnes ium 
chloride) 
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AB The present invention is directed to novel processes for the preparation of 
citalopram comprising halogenation of a phthalides I (wherein R is a 
suitable group to be changed to CN) to afford an acid halides II (X is 
halogen) and thereafter obtaining citalopram through two successive 
reactions with suitable organometall ic halides or organoboranes or by a 
reaction with organometall ic 4 - f luorophenylhal ide or 4 - f luorophenylborane 
followed by reduction and alkylation, and an exchange of R to cyano to afford 
citalopram. The order of the reactions can be varied depending e.g. on 
the starting compound used. 

IT 64169-45-5P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation of citalopram) 
RN 64169-45-5 CAPLUS 

CN 1-Isobenzofuranpropanamine, 5-chloro-l- (4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl- (9 CI) (CA INDEX NAME) 
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AB Preparation of escitalopram (I) via the chiral enriched monoacetate ester of 
( 4 -bromo-2 - (hydroxymethyl) phenyl) - (4 -fluorophenyl ) methanol (II) was 
disclosed. For example, a racemic mixture of monoacetate ester II (13.52 g) 
and ( + ) -di-p-toluoyl tartaric acid (11.92 g) in acetone (135 mL) was 
heated at reflux until a pale brown solution was obtained. The solution was 
cooled, the acetone removed under vacuum and the resulting brown foam 
recrystd. from acetone-hexane (2:1) to afford the ( +) -di -p-toluoyl 
tartaric acid salt of monoacetate ester II with a diastereomeric ratio of 
97:3. Of note, the claimed (+) -di -p-toluoyl tartaric acid salt of 
monoacetate ester II was converted to escitalopram oxalate in 4 -steps with 
[a]D = +10.1° (at 20°C, c 0.95 in MeOH) . 

IT 488148-14-7P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(intermediate; preparation of escitalopram via a chiral enriched diol 
monoester intermediate) 
RN 488148-14-7 CAPLUS 

CN 1-Isobenzofuranpropanamine, 5-bromo-l- ( 4 - fluorophenyl ) - 1 , 3 -dihydro-N, N- 
dimethyl-, (IS)- (9CI) _ (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+) . 
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Crude citalopram was prepared the cyanation of 1- [3- (dimethWamine) pj^r^yl] -1- 
(4-f luorophenyl) -1, 3 -dihydro-5-bromoisobenzof uran with copper cyanide and 
purified citalopram or one of its salts (e.g., citalopram hydrobromide) 
was obtained by the extractive purification of citalopram by selective extns . 
of citalopram or it salts of its impurities with organic solvents (e.g., 
toluene and heptane) and water under specific conditions of pH and temperature 
64169-39-7 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(cyanation process for the preparation of citalopram and its extractive 

purification) 
64169-39-7 CAPLUS 

1-Isobenzofuranpropanamine, 5-bromo-l- (4 -f luorophenyl ) -1,3 -dihydro-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 
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Synthesis and biological evaluation of novel 
carbon- 11-labelled analogues of citalopram as 
potential radioligands for the serotonin transporter 
Madsen, Jacob; Merachtsaki, Pinelopi; Davoodpour, 
Padideh; Bergstrom, Mats; Langstrom, Bengt; Andersen, 
Kim; Thomsen, Christian; Martiny, Lars; Knudsen, Gitte 
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Bioorganic & Medicinal Chemistry (2003), 11(16), 
3447-3456 

CODEN: BMECEP; ISSN: 0968-0896 
Elsevier Science Ltd. 
Journal 
English 

Three serotonin reuptake inhibitors where the 5-cyano group in citalopram 
[ 1 - ( 3 -dimethylamino -propyl ) - 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydroisobenzof uran- 5 - 
carbonitrile (1)] was replaced with a Me, acetyl and piperidinyl carbonyl 
group, resp., were synthesized. In a Stille reaction applying [11C] methyl 
iodide the labeled compound [5 -methyl -11C] {3- [1- (4- f luorophenyl) -5 -methyl - 
1, 3 -dihydroisobenzof uran-l-yl] -propyl } -dimethylamine ( [11C] -2) was 
synthesized in 60-90% radiochem. yield. [ 5 -carbonyl -11C] {l- [1- (3- 
dimethylaminopropyl) -1- (4-f luorophenyl ) -1 , 3 -dihydroisobenzof uran- 5 -yl] -1- 
piperidin-l-yl-methanone} ( [11C] -3) was synthesized in 62% radiochem. 
yield in a palladium mediated cross -coupling reaction utilizing 
[llC]carbon monoxide. The specific activity of [11C] -2 was highly 
dependent on whether the corresponding trimethyltin or tributyltin 
precursor was applied. In ex vivo rodent studies compound [11C] -2 exhibited 
a good blood-brain barrier (BBB) penetration whereas [11C] -3 did not. The 
brain distribution of [11C] -2 was investigated in a non-human primate 
using PET. There was a rapid uptake of radioactivity into the brain. 
Accumulation of the radiotracer was in agreement with the known 
distribution of serotonin transporters. The maximal thalamus to 
cerebellum ratio of 1.3 was reached after 85 min and the specific binding 
was partly blocked after pre-treatment with citalopram. Thus, [llC]-2 
does not exhibit appropriate properties as radioligand for visualization 
of the serotonin transporter in vivo. 
64169-39-7 
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(HC-labeled analogs of citalopram as potential radioligands for 

serotonin transporter) 
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1 - 1 sobenzof uranpropanamine , 5 -bromo- 1 - ( ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N - 
dimethyl- (9CI) (CA INDEX NAME) 
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AB Title compound (I; R = cyano) (citalopram) was prepared by treatment of I (R 
CI, Br) with a cyanide source in the presence of I- in an amide, amine, or 
polyether solvent followed by treatment of the crude product containing 
1- [3- (methylamino) propyl] -1- (4 -f luorophenyl ) -1, 3-dihydro-5- 

isobenzofurancarbonitrile and 5-carboxamido- 1 - (3 -dimethylaminopropyl ) -l-(4- 
f luorophenyl )phthalide impurities with a phosphorus oxyhalide, phosphorus 
oxide cyanide reversal agent, and purification using a solvent system 
comprising a hydrocarbon and ale, ester, ether, ketone, or mixture thereof. 
Thus, citalopram containing 4.7% amide -and 0.72% desmethylcitalopram 
impurities was heated with P0C13 in PhMe at 70° for 1 h. The mixture 
was poured into water and pH was adjusted to 2.0-2.5 with aqueous HC1 . The 
PhMe layer was separated and the pH of the aqueous layer was adjusted to 
9.0-9.5 

with aqueous NH3 followed by extraction with PhMe to give product containing 
0.05% and 

0.23% of the amide and desmethylcitalopram resp. 
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AB The present invention provides a process for the preparation of Citalopram, 

known antidepressant. 
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AB A process for the preparation of 

1- (4 ' -f luorophenyl) -1- (3 -dimethylamino-propyl ) - 

5-phthalanecarbonitrile (I), or a pharmaceut ically acceptable salt 
thereof, comprising performing two successive Grignard reactions on 
5-bromophthalide, wherein the 5-bromophthalide is reacted with the first 
Grignard reagent in the presence of a Lewis acid, so reducing byproduct 
formation and improving yields. Also claimed is a process for the preparation 
of aryl ketone II [Rl = (un) substituted alkyl, alkenyl, alkynyl, 
cycloalkyl , cycloalkenyl , cycloalkynyl , aryl, aralkyl, optionally containing 
one heteroatom; W = haloge, CN, OH, alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, cycloalkynyl , aryl , aralkyl; n = 0 - 4] which comprises the 
step of reacting a phthalide III with a Grignard reagent, RIMgY (Y = 
halogen) and is characetrized in that the phthalide is reacted with a 
Lewis acid to form an adduct prior to reaction with the Grignard reagent. 
Thus, . 
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Effects of acute and chronic administration of 
selective monoamine re-uptake inhibitors in the rat 
forced swim test 

Kelliher, P.; Kelly, J. P.; Leonard, B. E . ; Sanchez, 
C. 

Dept. of Pharmacology, Natl. Univ. of Ireland, 
Galaway, Ire. 

Psychoneuroendocrinology (2003), 28(3), 332-347 
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The rat forced' swim test (FST) is a model that is used extensively as a 
screening test for antidepressant activity. It has previously been 
reported that thorough anal, of behavior in this model reveals two 
distinct types of active response - climbing and swimming - and that these 
are sep. evoked by re-uptake inhibitors selective for noradrenaline (NA) 
and serotonin (5-HT) , resp . In the present study, utilizing re-uptake 
inhibitors selective for NA, talsupram, and 5-HT, 5-chloro-l- (3- 
dimethylaminopropyl) -1- (4-f luorophenyl) - phthalan (Lu 10-134-C) , we examined 
if this scoring technique could detect the antidepressant potential of a 
selective serotonin re-uptake inhibitor (SSRI) , and whether re-uptake 
inhibitors selective for distinct monoamine systems induce exclusive 
behavioral responses. We also analyzed if chronic antidepressant 
administration for three weeks was more effective than acute treatment. 
We found Lu 10-134-C (40 mg/kg; PO) to be behaviorally active in this 
paradigm. Although treatment with talsupram (40 mg/kg; PO) resulted 
solely in climbing behavior, Lu 10-134-C induced both climbing and 
swimming behavior. However, chronic pre- treatment with either re-uptake 
inhibitor (20 mg/kg,- twice daily; PO) failed to augment the response observed 
with acute treatment. Similarly, chronic administration of either compound 
was without effect on the basal, or stress-induced, serum corticosterone 
concns . or anterior pituitary (AP) preproopiomelanocorticotropin (POMC) 
mRNA expression. These results suggest that selective monoamine re-uptake 
inhibition produces distinct, but not necessarily exclusive, behavioral 
responses in the forced swim test . 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB A novel method is provided for the manufacture of the antidepressant 

escitalopram, i.e., (S)-I. The method comprises chromatog. separation of the 

enantiomers of either (1) citalopram,. i.e., (±)-I, or (2) an 

intermediate in its production, using a chiral stationary phase such as 

Chiralpak® AD or Chiralcel® OD. Novel chiral intermediates for 

the synthesis of escitalopram, made by said method, are also provided. 

For example, the intermediate nitrile diol (±)-II was resolved using 

Chiralpak® AD stationary phase on a Novasep Licosep® 10-50 
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A process for preparing highly pure salts of citalopram, such as I (R = CN 

= oxalate, hydrobromide, hydrochloride), for pharmaceutical compns . was 

described. Thus, citalopram contaminated with up to 5.0% of desmethyl 

citalopram was added to acetone and stirred for 15 min at 40° 

followed by addn of oxalic acid to form citalopram oxalate in 85% yield 

with desmethyl citalopram content <0.1%. 
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An improved process for the preparation of citalopram via substitution of the 
halogen of halophthalane salts I (R = halogen; X = oxalate, fumarate, 
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AB The serotonin transporter (SERT) is a high-affinity sodium/chloride- 
dependent neurotransmitter transporter responsible for reuptake of. 
serotonin from the extracellular space. SERT is a selective target of 
several clin. important antidepressants. In a cross-species anal, 
comparing human and bovine SERTs, the kinetic parameters for serotonin 
uptake were found to be similar, however, the Pharmacol, profiles of the 
two transporters differ. Following transient expression in COS-1 cells, 
IC50 values were determined for several antidepressants and psychostimulants. 
The potencies of the antidepressants citalopram, fluoxetine, paroxetine 
and imipramine were several -fold higher at hSERT compared with bSERT. No 
species selectivity was observed for the antidepressants fluvoxamine, and 
sertraline or for the psychostimulants cocaine, the cocaine analog 
(3-carbomethoxy-3P- ( 4 -iodophenyl ) tropane, or for 

3,4-methylenedioxymethamphetamine (MDMA). Anal, of six hSERT/bSERT 
chimeras and subsequent species-scanning mutagenesis of each isoform 
revealed methionine-180, tyrosine-495, and phenylalanine-513 to be 
responsible for the increase in citalopram and paroxetine potencies at 
hSERT and methionine-180 and phenylalanine-513 to confer species 
selectivity at hSERT for fluoxetine and imipramine. Results were obtained 
by doing the forward, bovine to human, mutations and confirmed by doing 
the reverse mutations. Citalopram analogs were used to define the roles 
of methionine-180, tyrosine-4 95, and phenylalanine-513 and to reveal mpl . 
interactions with individual functional groups of citalopram. We suggest 
that methionine-180 interacts with the heterocyclic nucleus of citalopram 
or stabilizes the binding pocket and phenylalanine-513 to be a steric 
blocker of antidepressant recognition. 
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A method for preparing the antidepressant, citalopram [I; R = CN] , by 
reacting an isobenzof uranpropanamine [I; R = CI or Br] with a cyanide 
source in the presence of a nickel catalyst is presented. Citalopram is 
produced in high yield as a very pure product using this catalytic 
process. Thus, sequential addition of I (R = CI) and NaCN to the Ni catalyst 
formed by reflux of NiC12 with PPh3 in AcCN in the presence of a catalytic 
amount of Zn, followed by workup and treatment with oxalic acid, gave 
citalopram oxalate in 55% yield. 

64169-39-7, 1- (4 -Fluorophenyl ) -1- (3 -dimethylaminopropyl ) -5- 
bromophthalane 6416 9-45-5, 1- (4 -Fluorophenyl ) -1- (3- 
dimethylaminopropyl ) - 5 -chlorophthalane 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(preparation of citalopram by nickel -catalyzed cyanation of halo precursors) 
64169-39-7 CAPLUS 

1- Isobenzof uranpropanamine, 5-bromo-l- (4 - fluorophenyl ) -1, 3 -dihydro-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 



Br. 




r ' 










Me2N- (CH2)3 
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dimethyl- (9CI) (CA INDEX NAME) 
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AB High-purity citalopram (I) is prepared on an industrial scale by: subjecting 
a citalopram precursor [II; z = iodo, bromo, chloro, CF3 (CF2 ) nS020; n = 
0-8] (e.g., Z = Br) to a cyanide exchange reaction in which the group Z is 
exchanged with cyanide by reaction with a cyanide source (e.g., CuCN) in a 
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solvent (e.g., sulfolane) ; the crude citalopram product is optionally 
subjected to some initial purification and the crude citalopram base is 
subsequently subjected to a thin- or falling-film distillation process. 
64169-39-7 64169-45-5 260066-78-2 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(in a process for the preparation of high-purity citalopram by cyanidation 

with purification via thin-film distillation) 
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AB A process for the preparation and purification of citalopram (I) is presented 
in 

which a benzoisofuran derivative [II; Z = iodo, bromo, chloro, CF3 (CF2 ) nS020; 
n = 0-8] is subjected to a cyanide -exchange reaction with a cyanide source 
(e.g., cuprous cyanide). The resultant crude citalopram is optionally 
subjected to some initial purification and subsequently treated with an amide 
or an amide-like group forming agent (e.g., acetic anhydride), the 
reaction mixture is then subjected to an acid/base wash and/or crystallization 

and 

recrystn. of citalopram in order to remove the amides formed from the 
crude citalopram mixture, and the resulting citalopram product is optionally 
further purified, worked up and isolated as the base or a pharmaceutical ly 
acceptable salt. 

IT 64169-39-7 64169-45-5 260066-78-2 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(method for the preparation of citalopram by the cyanidation of) 
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CN 1-Isobenzofuranpropanamine, 5-bromo-l- (4 - f luorophenyl ) -1,3 -dihydro-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 
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Me 2 N- (CH 2 )3 
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CN 1-Isobenzofuranpropanamine, 5-chloro-l- (4 -f luorophenyl ) -1, 3 -dihydro-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 
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CN 1-Isobenzofuranpropanamine, 1- (4 -f luorophenyl ) -1, 3-dihydro-5-iodo-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 
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Me 2 N~ (CH 2 )3 
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AB A method for the preparation of citalopram is presented, comprising the 
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reaction of isobenzofuranpropanamine I, wherein R is CI or Br, with a 
cyanide source in the presence of a nickel catalyst and isolation of the 
corresponding 5-cyano compound, i.e. citalopram. 
IT 64169-39-7, 1 - 1 sobenzof uranpropanamine , 5-bromo-l- (4 - f luorophenyl ) - 
1,3 -dihydro-N, N-dimethyl- 64169-45-5, 1- 

I sobenzof uranpropanamine, 5-chloro-l- (4 -f luorophenyl) -1,3 -dihydro-N, N- 
dimethyl- 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(method for the preparation of citalopram by nickel -catalyzed cyanation of 
halo precursors) 
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Me2N- (CH 2 )3 



.RN 64169-45-5 CAPLUS 

CN 1 - 1 sobenzof uranpropanamine , 5-chloro-l - ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl- (9CI) (CA INDEX NAME) 
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AB A new process is described for the synthesis of citalopram characterized 
by the conversion of 1- (4 ' -f luorophenyl) 1-3- (dimethylaminopropyl) -5- 
halophthalane in the corresponding Grignard reagent; this intermediate 
product may be converted into citalopram via intermediate formation of an 
aldehyde and in the subsequent transformation of the functional group via 
oxime or hydrazone; or else be converted into citalopram via reaction with 
compds . containing a cyano group bound to a leaving group. The process 
described makes, it possible to obtain citalopram in high yields, and does 
not involve the use of drastic conditions of temperature 
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RL: RCT (Reactant) ; RACT (Reactant or reagent) 
(process for synthesis of citalopram) 
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The title compound [I; R = CN] , the well known antidepressant (no data), was 
prepared by reacting a compound I [wherein R = halo, CF3 (CF2 ) nS02 ; n = 0-8] 
with a cyanide source in the presence of a palladium catalyst and a 
catalytic amount of Cu+ or Zn2+, or with Zn(CN)2 in the presence of a 
palladium catalyst. 
260066-78-2P 260066-79-3P 

RL: IMF (Industrial manufacture) ; SPN (Synthetic preparation) ; THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(method for the preparation of citalopram) 
260066-78-2 CAPLUS 

1 - 1 sobenzof uranpropanamine , 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydro- 5 - iodo-N , N- 
dimethyl- (9CI) (CA INDEX NAME) 




r ' 


fj 








Me2N- (CH2) 3 



RN 260066-79-3 CAPLUS 
- CN 1-Isobenzof uranpropanamine, 1- (4-f luorophenyl) -1, 3-dihydro-5-iodo-N,N- 
dimethyl-, ethanedioate (1:1) (9CI) (CA INDEX NAME) 

CM 1 

CRN 260066-78-2 
CMF C19 H21 F I N 0 




Me2N- (CH2)3 



CM 2 

CRN 144-62-7 
CMF C2 H2 04 
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II II 
HO- C- C- OH 

IT 64169-39-7 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(method for the preparation of citalopram) 
RN 64169-39-7 CAPLUS 

CN 1-Isobenzofuranpropanamine, 5-bromo-l- (4-f luorophenyl) -1,3 -dihydro-N, N- 
dimethyl- (9CI) (CA INDEX NAME) 




Me2N- (CH2) 3 



L10 ANSWER 25 OF 2 9 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 



SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



CAPLUS COPYRIGHT 2004 ACS on ■ STN 
1998:743673 CAPLUS 
130 : 108685 . 

Alteration of central serotonin modifies onset and 
severity of adjuvant -induced arthritis in the rat 
Harbuz, M. S.; Marti, O.; Lightman, S. L. ; Jessop, D. 
S. 

Division of Medicine, Department of Hospital Medicine, 
Bristol Royal Infirmary, University of Bristol, 
Bristol, BS2 8HW, UK 

British Journal of Rheumatology (1998), 37(10), 
1077-1083 

CODEN: BJRHDF; ISSN: 02 63-7103 
Oxford University Press 
Journal 
English 



AB Previous studies have determined that depletion of serotonin reduces the 
severity of hind-paw inflammation in adjuvant -induced arthritis (AA) in 
the rat. The authors wished to (i) test the hypothesis that this effect 
may be mediated, at least in part, through a central mechanism and (ii) to 
investigate further the pro- inflammatory role of serotonin the authors 
determined whether increasing serotonin using a selective serotonin reuptake 
inhibitor (SSRI) , to increase serotonin availability at the active site of 
release, would increase inflammation. Serotonin was depleted in the brain 
of rats with the selective neurotoxin 5 ' 7 ' -dihydroxytryptamine . Rats were 
treated with an SSRI on days 10, 11 and 12 following adjuvant injection. 
Hind-paw inflammation was determined with plethysmometry as an index of 
severity of inflammation, and brain, pituitaries and blood were collected 
for assessment of changes in the hypothalamo-pituitary-adrenal (HPA) axis. 
Serotonin depletion significantly reduced hind-paw inflammation. 
SSRI -treated animals developed hind-paw inflammation sooner, and the 
severity was increased compared to vehicle-treated AA rats. The changes 
in the HPA axis associated with inflammation were partly reversed by this 
treatment. These data suggest a pro- inflammatory role for central 
serotonin in this disease model and indicate that treatment with SSRIs may 
exacerbate the development of inflammation. 

IT 64169-45-5 

RL: ADV (Adverse effect, including toxicity); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(Lu 10-134; central serotonin effect on adjuvant induced arthritis 
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onset and severity in rat in relation to HPA axis and use of selective 
serotonin reuptake inhibitor) 
RN 64169-45-5 CAPLUS 

CN 1-Isobenzofuranpropanamine, 5-chloro-l- (4 - f luorophenyl ) -1 , 3 -dihydro-N , N- 
dimethyl- (9CI) (CA INDEX NAME) 




(CH2)3~NMe2 
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Long-term effects on serotonin transporter mRNA 
expression of chronic neonatal exposure to a serotonin 
reuptake inhibitor 

Hansen, Henrik H.; Mikkelsen, Jens D. 
Department of Neurobiology, H. Lundbeck A/S, 
Valby-Copenhagen, DK-2500, Den. 

European Journal of Pharmacology (1998), 352(2/3), 
307-315 

CODEN: EJPHAZ; ISSN: 0014-2999 
Elsevier Science B.V. 
Journal 
Engl ish 

Chronic administration of clomipramine or other serotonin 
(5-hydroxytryptamine, 5-HT)' reuptake inhibitors to neonatal rats produces 
behaviors that resemble a depressive state in the adult animal, and this 
model is therefore regarded as a putative animal model of depression. 
Alterations in the activity of the central 5-HT system are important in 
understanding the pathophysiol . of depression, and therefore, we examined 
whether this model was associated with changes in the expression of 5-HT1A 
receptor, 5-HT1B receptor, and 5-HT transporter mRNA in the dorsal raphe 
nucleus and the hippocampus. Wistar rats were injected twice daily with 
the serotonin reuptake inhibitors clomipramine and 5-chloro-l- [3- 
(dimethylamino) propyl] -1- (4 -f luorophenyl ) -1 , 3-dihydroisobenzofurane, 
hydrochloride (Lu 10-134-C) at doses of 15 mg kg-1 or vehicle i.p. from 
postnatal day 8 for 14 days. Groups of rats (n=10) were either killed the 
day after the last injection or left undisturbed for 69 days before they 
were killed. The expression of 5-HT transporter, 5-HT1A receptor, and 
5-HT1B receptor mRNA was examined in the dorsal raphe nucleus and in the CA1 
of the hippocampus by quant, in situ hybridization histochem. Both 
compds . resulted in an increase in 5-HT transporter mRNA expression (40% 
more than vehicle) in the dorsal raphe nucleus the day after the last 
injection (postnatal day 22) . A small but significant increase in 5-HT1B 
receptor mRNA expression in the CA1 was seen after clomipramine, but not 
after Lu 10-134-C, probably reflecting clomipramine's affinity, for both 
the 5-HT and noradrenaline transporters as well as for a number of monoamine 
receptor sites. Levels of 5-HT1A receptor mRNA were unchanged. In 
contrast, 5-HT transporter mRNA expression in the dorsal raphe nucleus was 
significantly decreased in the adult after neonatal treatment with either 
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of the two drugs compared to vehicle. No changes in 5-HT1A receptor and 
5-HT1B receptor mRNA expression were observed in any of the regions examined in 
these animals. The results show that the persistent depressive behavior 
previously shown in this model is also associated with changes, in the 
expression of 5-HT transporter mRNA . This long-term alteration in gene 
expression may result from disturbances in 5-HT neurotransmission in the 
brain- of the neonatal animals. 
IT 64169-47-7 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 

study, unclassified) ; BIOL (Biological study) 

(long-term effects on serotonin transporter mRNA expression of chronic 
neonatal exposure to serotonin reuptake inhibitor in relation to mental 
depression) 
RN 64169-47-7 CAPLUS 

CN 1-lsobenzofuranpropanamine, 5-chloro-l- ( 4 - f luorophenyl ) -1, 3 -dihydro-N, N- 
dimethyl-, hydrochloride (9CI) (CA INDEX NAME) 
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TITLE: Neonatal administration of the selective serotonin 

reuptake inhibitor Lu 10- 134 -C increases forced 
swimming- induced immobility in adult rats: a putative 
animal model of depression? 
Hansen, H. H. ; Sanchez, C. ; Meier, E. 
Pharmacological Research, H. Lundbeck A/S, 
Copenhagen -Val by, DK-2500, Den. 

Journal of Pharmacology and Experimental Therapeutics 
(1997) , 283 (3) , 1333-1341 
CODEN: JPETAB; ISSN: 0022-3565 
Williams & Wilkins 
Journal 
English 

Chronic administration of the tricyclic antidepressant clomipramine to 
neonatal rats from postnatal days 8 to 21 is reported to induce several 
behavioral changes in adult life, and it may serve as an animal model of 
human depressive disorder. Findings include increased immobility time in 
the forced swim test and locomotor hyperactivity in the open field test. 
Clomipramine is a serotonergic reuptake inhibitor, which suggests that 
altered development of the serotonergic system could account for the observed 
behavioral changes in the adult rat. The present study was carried out 
with a selective serotonin reuptake inhibitor (SSRI) to investigate 
whether the serotonin system, in particular, is involved in the neonatal 
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animal model. The substance, Lu 10-134-C (LU) , was characterized in 
monoamine reuptake and receptor binding assays and found to be an SSRI . 
Rats received LU during postnatal days 8 to 21 (2.5-15 mg/kg b.i.d.), and 
they were assessed in open field, forced swim and social interaction tests 
at the age of 4 mo. Behavior of LU-treated rats and saline controls did 
not differ in the open field and social interaction tests. However, in 
the forced swim tests LU-treated neonates showed prolonged immobility time 
compared with saline controls. In conclusion, chronic LU treatment during 
neonatal life produces long-term changes in the forced swim test, but not 
in the open field and social interaction tests. The behavioral changes in 
the forced swim test suggest that the central serotonergic system may be 
involved in the putative neonatal animal model of depression. 

IT 64169-45-5, Lu 10-134C 

RL: ADV (Adverse effect, including toxicity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(role of central, serotonergic system in effects of selective serotonin 
reuptake inhibitor Lu 10-134-C on behavior in neonatal model of 
depression) 
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dimethyl- (9CI) (CA INDEX NAME) 
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Quantitative structure-activity relationships in a 
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AB Fifty-five 1 - [3 - (methyl amino) propyl ] - and 1- [3- (dimethylamino) propyl ] -1- 

phenylphthalan derivs . were prepared and tested in vitro for inhibition of 
5-hydroxytryptamine [50-67-9] uptake in blood platelets and in vivo for 
potentiation of 5-HTP syndrome in mice. Quant, structure-activity 
relations were established, using the methods of Free-Wilson and Hansch. 
Of several potent compds . , 'Citalopram (I) [59729-33-8] was the most 
active . 
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CN 1-Isobenzofuranpropanamine, 5-fluoro-l- (4 -f luorophenyl ) -1 , 3 -dihydro-N, N- 
dimethyl-, hydrochloride (9CI) (CA INDEX NAME) 
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RN 64372-43-6 CAPLUS 

CN 1-Isobenzofuranpropanamine, 5-bromo-l- (4 -f luorophenyl ) -1 , 3 -dihydro-N, N- 
dimethyl-, ethanedioate (1:1) (9CI) (CA INDEX NAME) 
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(CH 2 )3NMe2 I 



AB 



IT 



RN 
CN 



Phthalans I (R = CI, Br, CF3, F, CN, COEt ; Rl = CI , F, Br, CN) were prepared 
Thus, 5-bromophthalide was treated with 4 -ClC6H4MgBr , 4,2- 
Br (HOCH2)C6H3COC6H4Cl-4 treated with Me2N (CH2 ) 3MgCl , and 

4,2-Br (HOCH2)C6H3C(OH) (C6H4C1-4) (CH2)3NMe2 cyclized with H3P04 to give I 
(R = Br, Rl = CI) , which had ED50 in the tryptophan potentiation test of 
4 . 6 mg/kg i . p . 

64169-39-7P 64169-45-5P 64197-06-4P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; SPN (Synthetic preparation) ; BIOL (Biological 
study) ; PREP (Preparation) 

(preparation and antidepressant activity of) 
64169-39-7 CAPLUS 

1 - 1 sobenzof uranpropanamine , 5 -bromo- 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl- (9CI) (CA INDEX NAME) 
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Me 2 N- (CH 2 )3 



RN 64169-45-5 CAPLUS 

CN 1 - 1 sobenzof uranpropanamine , 5 -chloro- 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl- (9CI) (CA INDEX NAME) 




F 



10/750,049 

RN 64197-06-4 CAPLUS 

CN 1 - 1 sobenzof uranpropanamine , 5 - f luoro- 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl- (9CI) (CA INDEX NAME) 
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— (CH2) 3-NMe2 
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RN 
CN 



64169-40-OP 64169-46-6P 64169-47-7P 
64169-54-6P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of) 
64169-40-0 CAPLUS 

1 - 1 sobenzof uranpropanamine , 5 -bromo- 1 - (4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl-, ethanedioate (9CI) (CA INDEX NAME) 



CM 1 

CRN 64169-39-7 

CMF C19 H21 Br F N 0 



Br 
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M62N- (CH2) 3 



CM 2 



CRN 144-62-7 
CMF C2. H2 04 



O 0 

II II 

HO-C-C-OH 



RN 64169-46-6 CAPLUS 

CN 1 - 1 sobenzof uranpropanamine , 5 - chloro- 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl-, ethanedioate (9CI) (CA INDEX NAME) 

CM 1 



CRN 64169-45-5 

CMF C19 H21 CI F N 0 



10/750,049 




F 



CM 2 

CRN 144-62-7 
CMF C2 H2 04 



0 0 

II II 

HO- C~ C- OH 

RN 64169-47-7 CAPLUS 

CN 1-lsobenzofuranpropanamine, 5-chloro-l- (4 -f luorophenyl ) - 1 , 3 -dihydro-N, N- 
dimethyl-, hydrochloride (9CI) (CA INDEX NAME) 




F 



• HC1 

RN 64169-54-6 CAPLUS 

CN 1 - I sobenzof uranpropanamine , 5 - f luoro- 1 - ( 4 - f luorophenyl ) - 1 , 3 -dihydro-N , N- 
dimethyl-, hydrochloride (9CI) (CA INDEX NAME) 



10/750, 049 




• HC1 



=> d his 

(FILE ' HOME * ENTERED AT 10:19:47 ON 22 SEP 2 004) 

FILE 'CAPLUS* ENTERED AT 10:20:23 ON 22 SEP 2 004 

FILE 'REGISTRY' ENTERED AT 10:20:42 ON 22 SEP 2004 

LI STRUCTURE UPLOADED 

L2 0 S LI 

L3 13 S LI FULL 



FILE 1 CAPLUS ' ENTERED AT 10:21:34 ON 22 SEP 2004 



L4 29 S L3 

L5 1 S CITALOPRAM FREE BASE 

L6 1822 S CITALOPRAM 

L7 32 S CRYSTALLINE FREE BASE 

L8 0 S L6 AND L7 

L9 0 S L4 AND L7 

L10 29 S L4 OR L5 

= > d 11 

Ll HAS NO ANSWERS 

LI STR 




Gl H,0,N 
G2 X,NH 



10/750, 049 

Structure attributes must be viewed using STN Express query preparation. 



